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DETAILED ACTION 

Specification 

1 . The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: claim 14 claims that "said pulses are formed into sets of 
pulses, or a pulse stream, of finite length, said sets of pulses being characterized as 
having a duty cycle less than 1/4" but there is no particular teaching in the specification 
of this upper limit. 

Claim Rejections ■ 35 USC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

3. Claims 1-21 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claim 1 recites the limitation "the optical 
source being coupled to a tissue test site" which improperly includes the human body as 
part of the claimed invention. Claim 10 recites the limitation "said pressure transducer 
is coupled to the tissue test site via a coupling whereby the pressure transducer makes 
intimate and direct contact with a tissue surface" which improperly includes the human 
body as part of the claimed invention. Claim 1 1 recites the limitation "said pressure 
transducer is coupled to said tissue test site via a coupling comprised of a fluid operable 
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for transmitting an acoustic wave therethrough." which improperly includes the human 
body as part of the claimed invention. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-5, 12, 16-18, 22-23, and 27-28 are rejected under 35 U.S.C. 102(b) as 
being anticipated by U.S. Patent 6,484,044 to Lilienfeld-Toal. (Lilienfeld-Toal). 
Lilienfeld-Toal teaches the use of an optical source in the form of a semiconductor laser 
that permits transmission of mid-infrared laser light and the use of a pressure 
transducer system in the form of a photoacoustic detector. (Abstract of Lilienfeld-Toal). 

In regard to claim 2, a photoacoustic effect is detected for determining a 
substance in a sample. (Abstract of Lilienfeld-Toal). In regard to claim 3, quantum well 
structures are disclosed, (column 2, lines 57-58 of Lilienfeld-Toal). In regard to claims 
4-5, a plurality of lasers is disclosed, (column 4, lines 20-24 of Lilienfeld-Toal). In regard 
to claims 1 2, 23, and 25-26, the use of a modulation system is disclosed in the form of 
microprocessor 8. (column 3, lines 34-38 and column 4, .lines 17-20 of Lilienfeld-Toal). 
In regard to claims 16-17, wavelengths are selected at peaks and valleys of the 
absorption spectrum, (column 4, lines 3-6and Fig. 3 of Lilienfeld-Toal). In regard to 
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claim 18, Fig. 3 shows the various wavelengths include: 1 151 , 1 105, 1080, 1036, 992, 
1181, 1140, 1094, 1066 and 1014 cm" 1 . (Fig. 3 and column 4, lines 7-24 of Lilienfeld- 
Toal). In regard to claim 27, the tissue, which includes the interstitial fluid, is 
illuminated. (Abstract of Lilienfeld-Toal). In regard to claim 28, the laser beam 
penetrates the skin and into underlying tissue, which inherently means that penetration 
depth is at least 200 microns since the dermis is typically 200-500 microns deep. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-7, 9-15, 19-20, and 22-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 5,348,002 to Caro in view of U.S. Patent 6,148,012 to 
Capasso et al. (Capasso). Caro discloses a method and apparatus for determining the 
presence and/or concentration of chemical species, which includes electromagnetic 
energy being absorbed by tissue. The absorbed electromagnetic energy generates 
acoustic energy, which is detected and analyzed (Abstract of Caro). The radiation 
source can be one or more diode lasers (column 1 1 , lines 4-1 1 of Caro). Caro teaches 
that the wavelength of the light incident on the patient's tissue is shifted in increments of 
10 nm in the spectrum of wavelengths from 500 nm to 2500 nm. Caro does not teach 
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the use of a quantum cascade laser. The radiation source can be one or more diode 
lasers (column 1 1 , lines 4-1 1 of Caro). Capasso discloses that quantum cascade (QC) 
lasers are used in medical diagnostic devices (column 1 , lines 20-60 of Capasso) and 
they are suitable substitutes for diode lasers. The QC lasers can be tailored over a very 
wide wavelength range using the same semiconductor material. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to substitute the QC lasers of Capasso for the diode lasers of Caro since the QC 
lasers can be tailored over a wide wavelength range using the same semiconductor 
material. 

In regard to claim 2, the absorbed electromagnetic energy generates acoustic 
energy which is detected and analyzed to determine the presence and/or concentration 
of the chemical species in the matter. (Abstract of Caro). In regard to claim 3, a 
quantum cascade laser is used, (column 1, lines 20-60 of Capasso). In regard to claims 
4-5, a plurality of light sources is used, (column 1 1 , lines 4-1 1 of Caro). In regard to 
claims 6-7, a beam combiner (reference numerals 1 16 and 1 37 of Fig. 3 and reference 
numeral 1 11 of Fig. 1 of Caro) is disclosed, (column 11 , lines 5-15 of Caro). In regard 
to claim 9, the same space is addressed. (Fig. 1 of Caro). In regard to claim 10, a 
pressure transducer 108 is disclosed. (Fig. 1 of Caro). In regard to claim 1 1 , a coupling 
fluid is disclosed, (column 22, lines 13-16 of Caro). In regard to claims 12-14 and 24- 
25, the light sources are pulsed between 1 nanosecond to 1 millisecond (column 10, 
lines 14-18 of Caro) and the duty cycle is 50 Hz (column 12, lines 61-62 of Caro). In 
regard to claim 15, the pressure transducer has a spatial distribution, (column 20, lines 
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29-47 of Caro). In regard to claims 19-20, a data storage means is disclosed in 
computer 1 14. (column 13, lines 30-36 of Caro). 

8. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,348,002 to Caro in view of U.S. Patent 6,148,012 to Capasso et al. (Capasso) 
as applied to claim 1 , and further in view of U.S. Patent 6,334,065 to Al-Ali et al. (Al-Ali). 
The combination does not teach the step of separately monitoring two locations. Al-Ali 
teaches that measuring at a plurality of locations at the same time is advantageous 
because it allows for cross-site comparisons, (column 3, lines 43-48 of Al-Ali). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to take measurements at a plurality of locations at the same 
time as disclosed by Al-Ali since it is advantageous to perform cross-site comparisons. 
In regard to claim 21 , measuring at two locations would require two measurement 
devices, which would mean there are two sets of lasers and acoustic detectors. 

9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,348,002 to Caro in view of U.S. Patent 6,148,012 to Capasso et al. (Capasso) 
as applied to claim 6, and further in view of U.S. Patent 5,669,871 to Sakiyama. The 
combination teaches the use of a beam combiner in the form of optical fibers, 
(reference numerals 1 16 and 137 of Fig. 3 and reference numeral 1 1 1 of Fig. 1 of 
Caro). The combination does not teach the step of using prisms as part of the beam 
combiner. Sakiyama teaches that prisms are used for efficient coupling of light sources 
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to optical fibers. (Fig. 27 and column 20, lines 1-8 of Sakiyama). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to use the prism of Sakiyama in the combination since it will result in a more 
efficient coupling of light sources to optical fibers. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew J Kremer whose telephone number is 571-272- 
4727. The examiner can normally be reached on Mon. through Fri. between 8:30 a.m. - 
5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Max Hindenburg can be reached on 571-272-4726. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




